® a massif (jp) ©w^tam^m 
®&BB.45HF&«(a) . PB62 - 244399 

©int.ci/ ms&% fmsg*# ©an mmm 1937)10^243 

C 12 Q 1/68 A-8412-4B 
C 12 N 15/00 7115-4B 

G 01 N 33/50 P-8305- 2G m&tg* 5fc2f* £gJ3<P& 5 (£28jjQ 

©ft m PS62-3905 

m 5862(1987) 1 ft 100 
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IS * 7U--XK7-K- T ^ U A^I'f 'J / -f 60532, 5-fx/i/ t x^ytf- 
* 'J y y 4913 
@tB IS A T*a ■ 'J *#^S^ 'J / ^#160601, i/iizfm*-* v • ? 

3 y VY *s7 • 200 

®ft a a »a ^.5* 



IS *ffl # 

1. C D 

Si ft *J 

2. C ftftifiXomw ] 

(1) ROIfi : 

(a) i*^ii«36*fe^*ft-T-t-«*!3-££iS. 
- 7' X jS 2 # 'J J? ^ U * f k 7- P - 7' £ 

44Ct ii-CSIO±Ji; 7o - 7©4>ft < t 

lEOira 7' o - 7' j; tfgs 2 r o - 7te ^ 
H bO 7' o - 7©-?j L-fciS 1 

» *> J. 7" d - 7- i LfCsS 2 ffitft 

1 t.-.ttfss 2 7 a - y rcus-fr-f * <!: 5 

mKnm LX±tC 2 0©firii£© — TjK.&hT' 



t 7>5-CS A ; *■ i O" 

(d) «*£***©& flu ©#«,>: was a** a -ft-*© 

5> $ -6 W * 'J * 7 ^ * h'KCJ^-CKS*^ 
(2) Sfi 1 {8,1«JE#tt±!E 7 b - 70-750 3' 

5 f *«K#ffi-t4. wit 1 aiens 

© 35 ffi . 

o) &7b - y mat «©&«$#*;]? -fa, # 
^i«*©4gaasff 1 ase«©^fi£„ 

(4) ±!E«iS*/&#f-j:-tn-eftJ:ac; 7 a - 7©* 
JSK'^ffiT^. #«=ifl^©#6lim 3 sss: ©©;,£„ 

(5) j)* 1 ««JK»tt±ffi7"B -/fl-JC 3' 

*^cc*';, sff 2 Msiki&ftttvtojivj 7 o - 7© 5' 

<F?*f*:*e«Siffl*l 3 JShC*©^*. 
■»fcj; , ?-hsd7' D -7-i^-&LT^i, WSiffjR 

©ffiffl* 2 m&tfi<oi5m. 

(7) ±S«*f(;H;7f^/"07i/7***» 



■593 



(8) ±mw&fcUTT ^y<r>r i *m 

(9) ±Se8ii9fttt 8 - ( 6 - 7 *./->•+ j 
-7i/ , 7f/'/y-5' - t/'*^7i-h«g 
tr, ^SIS^OeEBS* 6 

(10 3' *4Hce*±IE««flt»tt««o*jC1t 
ttajfc-e**, « w ss jj? o is « 5 £ c «o^r&. 
oi) seaissijaE^tt i-h' - if^f/-^- 

5't*7**7x- I- 0»j*#««-tr, 4¥jf«* 
OifSfflS? 1 OJ9Si£i|K©2j2£. 
(13 ROIS : 

(a) iliiJMi/i-f Kig«07i/7*t*- 
y x 7 -<»#ffiTt!KJ5 5*418 ; 

* £ xs- 

(D 7i/7*t*lK#*07U .« ? 7 i ^ 



Kfflia 62-244399 (2) 

(13) _tffi7 i J 7* + *s|^*H7f ^y<07 
i y7A. + *t^#^ttf, 4#ffH«*OiElim 

l 2 3i ie 

(14) _hier « y r^^^ftte y 7 \s* 

05) 7;V7* + *i3tt8-(f-7;/ 

"■+'''*) - r s y 7 x / y y - 5 ' - h y * .* 
7x- r i#tr. ^M=rt«<0*Siffl^ 1 411^^0 

#». 

OB Sii;»-7 , tX[fS2/»-7St*, 

iBrm ). i- x a- m 2 7' a - ?n m 1 - 7#ib 2 
7"-7'tfi&Tia!if)fii, *>xa'±ie7o 

- 7©4>& < t 4> 1 Otfsffiffl £ & -f * m 2 O-ffi 
attiCiiitii^iJ x 7 * 7- K 7 □ - 7 

19 ffi ^ # <P K $ Hi & m t S « ifl fC fa — O « £ fl£ 

•7 v 7 LT> a#'J3<;i/^f Kt/^M)f 



an * »tt 7 ? * * k *.- x cf ? 7 - y n^- 

08 ±s5-fe^> ^ h tt^Si Lrc«KSi|(iSS*»X- 
ffi it LX It 7 -fe 7 / y b t ft L. ft * 7 -fe 7 > y 
b ^SSKSjK^t ^f&^-t-C 7- o - 7^f^4, #fF 

*-n>m*®i$iim»tK&-z-&b c t vc x 9 . mi 

3' s^i^s^*. wits 
58 1 6 fflidffi^^ffi. 
ca ±re.±r/- ^ t- irt ittt7* + *7 * y 

t*S(5S*T7 $ V T a- * « £ ti~ tr * 7 > >• 

&^-em 2 m$k&,»%«&T < / 7^ 

5' *«<!:^«--<s^*. #*frt*©*al»im 1 9 -Msg 
»©j?i£. 

(21) U * 2 KHO^tK«4:*g 



_hseK*tts i#')7;i/*fK7 , n -ytfx 

iSX't J.OJtlE 7 b - 7<D4> 
7i< t t loteaX7n-7M7JMSKt«K-&-f^5g 

2 oiet*^ i iciii-es. ±se«ss 170-7 

*'itfS27'B-?'tt:ft60/n - 7 ID - 3 £ 
Ur^m 1 fisaiK^i- xytjorn -7i& 

KiJi^tt _hsd^ 1 tiD'I 2 7°- 

(C*47p-7K4¥?Sll57xtaiil U5 i^-^^SST 

(22) IB 1 &®fHftK±it7-B -y<O-H<0 3'* 
SSKfeO, « 2 & 34fiSt «■ tt « 75 « 7 a - 7 <0 5 ' 
*K ft * 4 . f¥8?M>P<046BB3S2 lSKiffiO*? h , 

tij & 7 o - 7ttffl&fj®iaiK» : fc^-r 6 . # 

S ! Fs*!>R<0*6l!«* 2 2 Sue SO * 7 h . 

m _hfld«3a)Sc»n<tn^ti.±ie 7 b - 7<o^ 

594- 



susrc^ffiTfcs ffi*<o«ggfi^ 2 3 sua®©* 

* b . 

(25) mi SKfiJc^H: 3' *J(K* 9 , $ 2 t$9t 
Jftfrtt 5' ^««:*5>, WW Si*©® II 31 2 33 

ie®o* ^ i- . 

CM 'J * ^ i^* KSfitCdl^ti 

C C t-^ SCHItt * 1 7- o - y * X 0= £ 2 7- n - 7 

*n-*, mm i *- j: o' m 2 7 p -ynai? 1 - 

ytf:«2 7-p -7 ttSGTZm 1 OtttfrXff: 
£ » 2 <0 ffi it * t % C <h -C ^ tnbO?"- 

7" n - T-tfSig j .OfiZlttK 5> Z> t % fflSfPffl Lt. 
SESiiKfiK^©-^'Oiai^o«(C J:Effltto — ^ic 

^^ajtt^as^o^H^ffmsa^ 7 3 8 5 6 0 

1 9 8 5 *5fl2 8aft)fr^r« 
2 8 4 4 6 H( 19 8 1^7^210 ft ) « — 

m 3ft% . 

ffififtt. «5:a*1**fctt»-frfl|j4:*-r#-?-Stj4: 

S^to^ftw-TJ'O^ *«!* L, 
■t it " fit 'J a * v " i rziz " " 

^#»tt2 , 3 <D & % 2£ Irf ~-b fSi b lf£ * iff « ^ <£ O 
fit*, !>*t*SSfHSffi. T£ b^KS***" 
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fc#t> .tie sift, 
(27) s ajK#tt* it a -ce 9, 

4r®ie-r?(^SjJ2jt«%:-S-t>v HFFiH^OlEfflSg 
2 6 Sfc#©»iflt. 

Gs (tu o <v n & & it &%>itm-z 

*9. Sj»j«#<0-J?*JKliS-r**Kat±ES» 

mjr © jsufisg 2 6 ijieffi^sato 

KJ ±ie& W^SttittftttiS^-a-tr. Wlfl** 
©*EB* 2 6 Stie«<0§S1*. 
3. C 56WO»iffl«cttW 3 

ittt 'J ts ( h n a ; ©'M 7- >; * A ■>£- f 3 



1* w -"iite ft je*-^* < as; k w-4-r * £. x <o%=b 
fiE«-*^*Aijc^«^-ei!effi six*. "?ffi»iM+" 

flC'S^fjHtWi. in 7170 KfrHtDBA 

iP-tt ~S 9 . "j* ib ft* 

1^* f- h-«-c-*?>. «• » ^ km 4 mm<om. 

S : 7f-y(A|. ^ 7 - -y (a) . fJyfflifiO:'/ 
!■ -y/iciioioKjotwe^itbn?). tin 

1flfe«OHSlCi 9->gO*a)Ft7Js£^|C?lto 



7 =■ yirtlt&TjvyMjm&co y h y y t -f h „ 

RNA -Ctt, f i/tfiiii^-yAM-C-tJii 

i^o&efll^ttJSiSftffi?!!^ una atft-ct) 
1515*1.6. dma ial>ifim&-griTcT**-y<) 
* x ? \y *T Ytikfrbtit') . RNA 

Bitt 1 -D Vi X ? \y Or f Y <Dm<0 5 ' - t K b * ■> a 

at*« * ? y*j- Ywsun 3 ■ - t 

i. g&fffCiffffi-f 4 DNA iKttBMA 0«-«g 

«|t 3 ' - k KR + '/**tt3Sai4:tti.# 
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4 7" 'J jjr-f -tf- a ytkftlrx 2 *OiSffi? 
^ 4 „ S ffi . « « 'M 7 U 4 -« - i" a xfcfctt 

DNA U(HHNA iS*Se?IJ * 4 l^tt#5gjfife-f 

% w tb u r R s-r 4 to tt Siffl s n r 5 „ 

&Ukt rc to iSS* btt W -3nrc£ ska * 
rctt RNAipta«ftaMA? rctt hh % u < 

e>» a 3 dna ichena f 

dna t ten rna f £j?ij t l < te^Siae 

o- «n»# .« , t tz n mm *t 4 a *>m 

i'bSHUlSiic^uiiA < red rna ^oifftft 

DNA t TCfl RNAgi?IJ % t < tt*&5£iHK-?«0FjJ£ 



«£Bf*«Hi-r% -t 7- y *m M--y 

«*JE<«Effl«ti.T^4>Ky s ^ K'> -f 

■?\) ?4 v- y a ytfofcrno 1 i>tt, ff = 

( Southern, E.,J. Mol. Biol. ,98, 503, 
1 9 7 5 *#«). TUT ^£tt&#J DNA t rctt 
rna ffi 5ij & pj 56 T 4 to it ffl ^ b ti 5> » i <o 7j 

^ $> 4 b#-H£ Lrc en a -irittDNA US 

fclWK* i' ^ fT-v-cmit UT, dna ? 
7 ? t y \ tMTSC ircio-tSJfSsn.*), 

■tOft. DHA77/^l'KfiW;T*'»-^ J P 



iKur^y^T? k<o -c o /£ ^' ^-c-ma.^afi^'YT 
77/^mft^ii«iKn»«Ti. «■ 

DNA fe = h BH-A-B-^-y- 

attic ^A-pjas-eace-r?). dna 7?^> 

^htC^^^tj-^A-tt^b B-fe^B-^7^^^ 

- •> - n Kia -^ryftiss ( cn^c dna 77^ 

4*4, iX^-c% DNA 77^>^h,«fl-^-&t> 

ft Urc ( ; &*ri41Si^ dna t" b - y * 

»trigiKx-»a-r?>. autt^st7- b - 7-fa^ftj 

*«T% dna SS^tS-tr. 

7'o-7't DBA 7 
■1 -tf - i/ 3 * fj Z> . 7' 'J -f -K - -V 3 

VlS^IWrctalSftDNA K^iSSSiDNA 7-b 

4 . 



■"• -i 7 y ^4 -t- - v- 3 ^ffitt % t> *b x #sfi5t- 

* 5 „ {S m. 7 o - 7' 11 % H 2 50 D N A « 

D N A ^ t Lts. ^ X* b h 0 . -> -f 7 - y ^- -f 
-feT- f 3 x|d/?fSi0ft#KJ5 3 ~- 4 8 S^ISr 

7 < a- a <o - hJitcffj-tt-csit-S-irio xjS7 
4 ^ a tt /ft # a & « f* L T . BNA/o-/t'M 
7' y ^ -i x Lfc dk a 7 y <r t s \- ( se o t *r * 
£ tits Wrt£?u fclftr J *|sj£-r* a 

-irif y mtl m it tab K l ~ 7 HraiSTi. 

#J o si & t 7 -f -fe >■ * # -a -e * £ o 
St *t tt « Mt % « ffl t * « & rc ft u fc ± sc «o 

L- fc S St ^ ° - 7' i S # L * »> o 

-SA-c^ft^. 

■^ftfi<o^^(OSffix)iS<;®**9<o*a ( " um y - 
tics." JfeSISBCL, -t«*5*®«±«9<0Kft 

# ® & ft it « n « n & & jk g * $ * « a ■& * 

* % « ft % * tt 5g j£ © fit K %: & « T Z> 3t * tt ^ 

t>#* " B#I«»JW ( time resolved ) " tfcgffi 

fflSH56'Nii|Kfc« f = ( soni J cud. 

Ohem. 2 9 / 1 ,65-88(1983;;* 
m^'ifW, 4 1 7 6 0 0 7 -fj&SSJtSS*.*:^., «Fl$ 
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1 ( Smith) 6 © Ann. Clin. Biochem. 18: 

2 5 3 - 7 4 ( 1 9 8 1 ) K&mZtltzVx. %± 

&mtt.ft.u *• » * - ziPxmmsivtimK 

mm^%it^ek ; f 1: 9&K(5*»b 

*fctt*«.«o«»«( JE + , 7^fh^)©#ffi 

; ic^SJhi. l£Xltt0 2 5 5 StM 

3 n fc ^ . 

fttt -Kfcttfttfic^ffi^- s%jto gift 
SftOSStt&ife 1 - 2 0 neeo ttt* L< *ft* 

(a«ttxo*^)^^»^*<>^«*^5a^ffi 

a *i.fc»#*tt»*tfctt 

/ tarn's s fcttfifio^A-^fti + yu^-iSi.c, 

7-n - 7-f fcttiR*} DNA lO^BI^talieftfe^ 
■a$}%K$>Z> DNA fj - ^ 161 5g IK m X 0 5E 



a « mm a -c * 4 in k o ^ x * 
bjj&K&nm. *75&ktmmt 7* - 7 c 7 
rtw/o - yet y # 7 Ksrstrj 

7" a - 7" ij # 7 K*- X J/ r» - T'ffi U # * KttSL 
^KJ?Ltilflfe^ffit4:i5£iiJi-Ci. 7 

t*2(9fe^fii%iiiiiif54„ T-a-7* 

«?fiK«tt 7-° -7' y # 7 KlKEttTi^ 1 
$ «• ±- X 7 ° - 7-gt V * 7 K±Kttttt4iS 2 
Sii-J:Cf»2SilSlg»tt7'» 

«3*fcK#ttx iiWPKSWrf ') s 7 \y*f- Y 
««T4: £ £ WiST4'B^<0^ffiKo^r 
S£$-T4„ i£ tt M !£ ft I fife 7 k, 

»t L<tt. < £ t 1 r3«j«»«»tt-35 

»ti.mjj<V7n - 70) 5 ' JSvSK^ffiT*. «-7*b 

§ s «f i L < tt 2 ^OSiSt/Sfl- ( 1 -D-f 

o ) feflSTl, UlJ^fi, Iff 1 &g»/R#-tt 3' ft 
tt-Sl/B-ZiteeL. S2^E£^^rtt5' 

t3'fift|CSl fc-XO - 5'fttK^2g 

HSfiSott ) & 2 7-n - 7-tt, ffl^i-47-p- 

7'<Di£ 1 feitfS2IM»#S t> * t S£ £ L T 
ffi£flFfflT4££^X-^4X9fC. *l/=-7 - 

-598 
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- 7' y /? >- KfriffS y a- x Kriifs i jte-g-ffigtx- 

??«E-T4 £ § fflZftffl L-T, 2 0i7)ffitO-JK 
$>Z>tKm 'J «y Fi-iCfR U * x I-' K « ft ft & 

n 5> . 

*8«©*;»ll«tt3 ferctRft.* y * 7- u*?- 

7 - *> X f> m 2 * y x 7 v * T V 7 a - 7' -k Sis ) 
£ **S'&*fl=T-C»«3*4 £ £ *a-tr. 8* 1 *> 

Xtf a 2 7-P - 7-tt 7'n -7T«9±7>J£^rc*S#T 
4ffiCfit4r£4£.£^-e$. 7 ° - 7 0 4> & < £ 
-^ttti07'a - 7-/0£«jBiM< y 5i 7 K$B£ 
fett4»2ffit%i? 1 Ctiif|4. Ilti 
!?» 2 7 b - 7-tt-^CJ7- b -T'ltfilttiil 

«3ajae»i-xo;^^07-B-7'rcffiifcT45ft2^ 
«*»**tr. i *xtf sb 2 i t- 

?iJ£*'ild5tC|Bl — <OajBS£^J% * i) s ^ i' 
3 )-?-K-t^>^l-fe^7'7'f->'x^L.-Cs it SS * 
y x ? is * ?- V-tjr t v y (D&®.<o a e- fcjgjfc 
3*4 £ £ (C X 4itap<0 7-b - T'ffKlSis-a-tr. 

ffatctt. if ns^sttfiasf ^c^fl❖iA^«£ § ic 
if a-r 4«^ => tr-»o 7- ? ^ i K*te«77- 

•^■^5, Sfl5ffi?iJ£»!!itfl5rc!'fl-«ja^fie?iJ^ 

J'XVaHOl^M. 7' 7 X ? K * fctt 7 T 
- -7 DMA «'b^SL, Wliflffift Ltt/^hi 

-coi. -fc7-> 7 Hri®m&ft*tt»a LX 
7 b - 7 %■ fp « -t 4 te JO K flj ffl 3 n 4 „ 

3bK, ^S-T - ?^? K -4 fc tt 7 T - -7 ^ * 7- 

•7 a 7ttaijia»*-efSft l-c, sia^«-^--S£ 

&V7* ? -y a >>t±®ftiMO)Kn(?-lW>fi- >( 7 
y f X -T 4 C £ # X- § 4 X- * 6 5 . /7^i K 
tfctt7T-7®i,JftC0^S!«5J:iS7n-7ttX 

•J «*T.tffi-%S6*fig%: (,t!>U Sft^X < fl-ojt 
«!69«tlfiK7-p-7'*»«T4-C**9. 



^^mo^mmmn ■& tic, DHkm<03'M 
r s- y 7*. f ^ss*#**-r % DNA *S:-S-tr. « 
m m fttt sit Wim<om 1 7 i/ »%nrtr. xopm 

( TdT ; K X O t &im&kifci®-g Lf»4Ti/-\ + 

■y*7i y 7 7 s y -y y =. 'J >ia«j; iftKSiK 

ldittt 2 2« 'J **M an U 

^ «: iO-c»® LS^ntftt btt05r*»*ti: 
3f J? L 5 5 r * * ■ymmtf.<OR,WK.-*-*;\ftt>'3-C 

^%»wb** 0 f& < s • « eo -t <o ssk tt 

?|cOfflB:fPffl% fett-^ %7c/x^. LA*L/£#b» 

I 4. 

f- K/o-7 - J?J:(;*2# l J s ^> f * K?*"- 
/4:tlT4. S!ltJ;0'.S2 7B-ytt-i:n5. 
T^^-fc^Tt-a^KlS"^ % 1 <Qtet£5: <t % 

:t#t-S, r n e>© 7" ° - 7'<04>tt < <t % — 75 
tt*o7» -^iWi^^r?)! 2 « a: tat « i 

b<0 7' o - T-O-SiJS* Lfc^tt <iU o© 
Sii»4IT4i. Sl^itfS 2®6»flK»tt^ 1 
fflU. 2 c5«tt«to-^fc#»Wrj:^m L 5 6 
«E tU -T 2. fc to © ss a a * tti ¥ K ( «l H * * « 
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%«§Ktt«^ Lfc' ? i- ^ / 7 !7 / K** 51^. 

&©-fc;r>xi--e&;&ig-e-(<:. rttat 1 # ij 

jt^^^j-f K/°-7 , iJ:0 ; l2*!^^f 
K/b - T^^tr 4. SB 1 S'XtfSB 
2/p- b7j:«S^*frT-C-£^(C«g-a-T 

TfcfS 2 <Dffitt* <>: t#-c£ *. 
^27-°- 7- o - 7-f:M-& Lt'>4 < 

t t 1 0CS!lli»frJ:Cf«3»7 0 -7*i:^-& 

fiu^tt* 1 frxff»2 y° 1 ficascit «> * 

Sttttjg£ftWlt»j6*lit ( a«7£K«%7S10 2> 
aAT4rcto©£A«i&tti' ) SrlTtr. 

**#ffli*U ( time resolved control ) ^-g-trt 
^•■^^56^iO!(f^7x;®«i«fiS^:SIKXO-C7ST 

■C. 1 cfeiiw^WiBi-XV 1 ojyi_t<D 7- b - y 
a'&rW^-CWETJmtorLS. LA* b« +*a 



ts i ffiatc i *■ iffa 2 *• >) * ? 
tfc. a*tt% 2 C30ffl*wa:aii»«^e>«6 

DBA (-Ztl-Ztli: 1 JciEfl 2 )%^-r„ 

( A 1 frif>'D i )^to a «1 ®i«ir ( A 1 J 
(1817»-7'(P1J05' *SSI»C*%-ite«-« 

n-c*-o, * its 2mw.&.# ( d i j «*» i 7- 
° - y<o 3 ' *s«k 3 tt-ci^a. i"i«rt:» 

BUOfE 1 ( A 2 J 2 7" a - 7' ( P 2 J 

<o 5 ' s»ic«i«&intt 9 . -t Lt»i<»m 

2 {gp'SSfiKtf ( D 2 ) 1)1%, 2 7" b - ?<D 3 ' *j|s(C 
ft^^-a--5ix-C^% 0 ffl*}-T* 7-B -t-O^ 1 *• 
•tO'SS 2S5 SSJK» (AiiD2)frJ;tf(A2i 
di )B^ifrJ;0 ; S27-o-/ji«iK(S&t 

IB 2 &* (hv, ; X-3i*^¥-*l6ft%L.<ttl5» 
L#^>«*a ( D lfriffD 2 J fflftT 

* 7 - n - 7 ' <0 » 1 fc- Jl !>' IS 2 £ ftH ( A 1 iI2j 
*> i t>- ( A 2 £ D 1 ) fct , SlfriffS2/n- 

(Al*^A2j *t««-Ct ttH&g hv, 9) it 

sSiisarc^-r.t^rc, ;»-/( pu-icf 

P2 ) ttffiftffi ( T llfXyi 2 J 

fcttia^--g-fe5n*„ r o - 7-*.- j: o=«iw«att ft 

•(/■■-/-ifi'M/'l? K( pt l *■ j; t> 

PT 2 ) SrJg/KT*.* 2 ffi»^<g-g--5-tf 4. #7' a 

- 7-j«<otSi*#:i}-ttffi*rT* 7" B - 7-««<o^s«fie 
fcSW l co&ftt-tt. £5 2 «*Bi { t> i &xv d 2 ) 
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^7> : #A ( intercalation ; „ + \s - h ft , £■ 
DNA 7"o - 7'iM-g-t fctt^-a- U 5 2) C t KM 

vnzi&y vimmi&®.&. (hv 3 ; *fcms2«}tBi 
(Aifcxa'A2)cp,ttiJjtfi. 7* □ - r 

(Pl^J;t>P2)tS»(Titj;ffT2)i 
t4/»-/«(Ali02 ;tJ:ffA2iDlj 

L-r^l*jta(Al^J;D : A2 ; "JStffl&A 
(hv, j -C *W*flc4> 3 £ 1 «»fi)5*K 

T/£to*>« ftffl (Ai*-j;o ; A2J,«a { (ii;s S 

S80ISifcl'C4,:&„ 

S2«tfl ( D 1 2 ) O^S jtttii«^ 

l « TtSffl ( a 1 i- XV a 2 J £>;j?3ET-C-ffi*(3*L, 
■t«ifS*J(cWftft (hv, j <D ft ^ * a- ^ - }1 fj £ ^ 
t'ikUJ 3n.rx^«>Xtt^ < 3tt/£(o„ La>L 
ftiib. 7-b - 7"« (PitJ:CfP2) i(g«« 

c t lfriffT 2 ) f t- u * a x 1.x y b - 



r-Sfl'M 7- ') ? F ( pt 1 i-XO- - pt 2 ; 

iO'*2tDi j <v®stu&»m±<ow5.ftm#z. 

ttt& 4 % 7" n - ;/ ( F 1 i- X O" P 2 ) K#«Wt- 
*4„ JK 2 T fx H ( d l £-x 

2 o<?j&A (nv, ; *■ x O c hv 2 j -e^a; i *-x 

0- "?S 2 TKt>t>£1tM ( A 1 4 A 2 ; 

1- xofflstowKiftiojsiKrcM-ri-a-ftie^^^ 

ittiit?^ «-fB*r % WW ft (Tlfr 

*, *-XD=****HtC*«-r6»S*lfc*<!:tt 

Xtf d 2 ) <o«#^*^tt, -iKjct*Wt3,<y* 
Jfc««lflB*-e*;& 0 JfJ 2 gjtBI ( D ii-XD ; D2J 
« ffl # at K <0 tit Id jJC r£ oj ® tf, oi ® js *■ x (/ 5 

< 41. 

ttft®, ifKiSrt^^ t-x t> 7 * I- v » *> v * - (pcj 

(Of y '< ? n&'tiO'M.* ?tiw-r i> tc%> tcirl U * h ° 

sK*}tt?S 1 7-p - 7-^xO'S5 2 7-n - 7 -%:irtr 
K 4 ift m i i-JiVm 2 7 " - 7irtc 



•ftfflBa 62-244399 (9) 

( p i frwr 2 ^ss^rcjas-L-fclttitrca* 
4 t <ojr i &jtai ( a i tiff* 2 ; o 
Wi"4ctttjteu^^ i b«nn.rxv% a sbic, a at 

ffl«ft(hv f )H:a2if:»£BI(DlWtfD2 j 

© ffiEftffl rc X 0 ^-f i„ t & l £ jt EH ( a i *■ x 
£>' a 2 ; ojfi'fofflcaijKft-ettrj:^. jt&W 
(hv, ; fdt# 1 fettBi ( A ] i-XV A 2 ) ittt 

SEtt^XOfl: T = - y x^rc. «*f-r*7-o 

- yjMitkfcfr. -rtz-bhx i ^xm 2 gjta 

/'M^»i'K("lfri|>PI2 J "3 J£ E K X 

( pt i frxj>- pt 2 ; ortmtt. * i SiSiiffi^ 
©# jta ( a i x o a 2 j 2 s jta ( d i 

*^X!>D2 )^5>Oi**f-if^ A J1.4Xtt 

l'l*Bt-N.x*^^-^i£4^2«jtSl( D 1 *■ 

i^:ft60/'B-^M( 4 * — ^r^it9t«j 4 
%« 2 Oft It 4: 4 4 t 4^-eS *7' 

( «^.H«*a ) 4;3-*, ^l^X05B2«^E 

^tt/n - T-^S^IC^-fi- LfcIS 1 ftt)Cf>% 4 

%r ffi ii t * a u» e> n fc is jg si * is a, x- ^ -c 
fc in. 

7 - - y ^^m«s*<t-^^ai|^3ni^T--y 
3r 7 — — ij ^j*4«2^f-'y3y-N ) iB 



■V - -4 A- h * tZlfimO^&iK^tt. Jj^ Be <£> fii E£ $ 

-e«n bttrzm v fa as to <««s;aci 
SSUf-'/3y«>!,, 7" n - 7' £ SSI fc) ( <> L 
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*7---y-3 ^ tt ft sp * a* If tr„ M¥Sli*L 

^WiK-stt* i *• x urn 2 ^jK^i&TtBJ-e 

6 0 . 



h 17 7 V - ( PC ) *1£fflT%„ 1207*h 

Vgfif L. tl,-CS207* |->'J»7>'*-tt7 
f - itztt#fMltM&<OQLKK X 9 ft 2 mm 

m » a * b % * b n 4 fir * * is t % . 

»SI3tt47;rhxfe*;-*36 

**aaLtgii*r)5fc^-rci7>ix-S4.ffitc*^.?>, 
i!St*K:T7-o^r7i^^-%ri8iffl-rictrc 

738560^(1985#5^2«H#)KI 



WTS^&X-T" ° - 7* C P 1 tfX. £>' P 2 ) fcflslKT 

^fjeas^gistii, # fcige ?0Kttiifl WC- 
ft 4 C b frm btix^i,mmttm^:^ tr dn a n 
/ y h 7 a --J*!?/ y b tft 

Ji ) &fcmm.»X. dna &k x 0 7' 7 * i K<Of> 
lt^A«ni. W^.tf. 7" 7 -* i Ktt 7" 7 * * K 

C 3 * % fflfiR x y k ^ u T - -f T? ffi ftT * . -t 
'0«?f^i!Stt7-p-7 , -fe^>>-|- «®7«^^Kffi 
ffifl5tr*Ci-C, ■tixife'a-T?), 7o-7-fe^> 
>- h n - >'O|S)i£<'J)fcto<0«^-=r - 

(6«n4*B« ( Eacherichla coli j X 5 /£ 



i K DBA ttffifJifflSaiK^S' b«-i?S tfliBA 

^ftUi®*jg-C-?«ft L-C 7" 7 .* i KDNA 0-b7"° 

7 t y \ tt*aj|tii:^»K:asafK-e*it 

ft, to7»-/w ^ i- u-cr 

b - 7-*t^«!T% LT^fto*, <&ft^tt7' 

TV>6. *E O T * ^t^T-B-y-fe^-^^Ki*) 

-te ^ > y r M /J- 3 ^ y b - 7' tf 7' -fe ^ > y r ( -t 
<93' -WO'S' ®,%LVCT 7a "Jbtw LT 

7'B- 7 '-fc^> y| ir;(l-!C7'-k7> >- I- <D 3 ' 

WftffgS^'feO;* ^ r'O-ffifflKX 9 «J5K 
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T * # v- # \s * 1- v ^ Y y y * 7 z- 7 - M 
(TdT )«JfflKXD7'°-7'H:/>/fttftJIP3 

fti. TdT tt. IJ * - * ^ l^af ^ 1 ffl i rctt 

2 flll«SC& «7"o-7'-te^>>'h (C # 3P -5 ■& ft £ 

H" T- £ 9» 7" B - 7- -fe {T / y r -x<0 X ? \y 

ft 5 . x ^ KfD7d i^Mffllt rcttffft*Btt. 

7'«<D«a<ia-^^"-f 7- ij ^3 x^^iii 

4. L<tt*te9Stt«*ftJ£flt3»*W*Tft*a 
0„ 7- b - 7"-t^> >- r © 5' *aiO«i»fttt, ~ 

- 7 - -t iT > X h (CjfS-g-SiXft. 

I510(t-^«E1U O 3' 5R«OWt»ftKO^ 

dna it; # an •s -it ft & J5I1 ifc o j: 7 m *> -s tt 
ft. 



n(NTp; + P (d X ; m p(dx; m (dNj n + nPPl 

TdT 

T - y , 7 T = x , y f- y y , <? <) y y , t i y 
t Tzlr±-t<>Jtittfrft.OJ 5 -tjto 1 C3X-<53ft 0 nil DNA 

«RK:#OT'§nft*it«;fji®%rstJT n 

W-KlftTfiL?) 1 . 7 i S &irX&$t<rjgtJbmtlX{& 
T ft £ 4 # X- & ft 0 XlfflKtt, 7,'/7* 

TdT frx(f )*'?;i/tf K*ft*««fttt. 
dna gcxfJ*ft«cJ!iiS*j#Sa* lffltfctt 2<® 

ojeasfcffjisaTft. * ^MHiHS^- 

-5' -=I)X!H(AHA - atp ; -C * 0 , -t o J 




HO OH 



1t^<*AHA - ATPtt^«^^«^*^»fJfl- 

* ft*^ISI»Se7 * -/***wr%. 

VtOX. DNA « OJ 3 ' SilllAHA - ATP if i 

nAHA-ATP + pCdi; m -> p(dxj m (AHA-A; n + nPPj 
TdT 

WbrLftSAicHJttttKiesijtrcttBfjSKtaij, it 
fit fit). SSTfcffl, 1 rctt^)iJtt«-f *j s. 0 7t 

'^«<<.w^c «.,:; LWft t i yutfe.&'icli** xfr 

icj; 9 flSStlW^* 457 b - 7-fcMiftTft C 4 *s 
"C S ft . nZ-ir£* Klttil 4 y T * * T * - * tt. 



-603- 



pH 9.3tAHA - ATT OTi /1«E*iS(EU 

- h , * A- * p - ? i v 1 0 1 * A- * V (R ^ a ij 
K(f*f«l/?K). N - K. K n * y * ^ y x 

•< i ■^*ti/x7'^yi - k x * v y -i j f- * 
v T * - h *■ s. If x U fB'/y^j-*'/;*- 

ft ^ & Tfe Si) *> x ;> fflj s* H + (c tt T i y ftiEtt « 
J - * ® 2» # , ?i?B-?A-^-+y^--tf. 7 9 s ) 

b<o in*. a»»t?ji!i7lt»fli»«5fi' 

^ to % -e * ^ <5 „ 

dna #ttt i rc-tn 3' :*isfc i - n« - x 
t ; 7T ; y y - 5 1 - = y v as ( eatf ) <o jl 

^ 7 x ? - -tf ( TdT ) uj^^k: X 9 tt30 Ltflia 
Ktt5' - t K ° * a- 36 £ 

^tfyhn* a 

ffH<tt. * a, * ;M J Ktt *«& -C * 9 , 

□ t>) - * A- *• i> -f $ K . 1 - V ^ a * •>- a- 

- 3 - ( 2-t**)/if*) - 59 a- * y 4 i 
y / (.-p - |.;ny-t*7l - Xtftn 
b « I* # 

7 i yfil^T-ri. SKtt7 * y-MmMti. ph 
9. 3 "CM ^f*'/7* - h tR15lt7 D -''ffl 

iyf*->7* - K .* a- * b - ^- i / l o m 
» ') K(f + t K). H - fc K 
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ft-r%c t#-es %. Ls* b dna -v«7= 

* * -v ? \s * 1- KO#Jptt«4Sft-ri O^liBJt 
O * Tfc * ^ * ?• K $ ft tt £ tf 3 ' - C * > 

f*7i/i-7H*)-AIP * 7C tt - C T P 

y n^>„ 

— DNA «5' * )* tt -t W DNA «« 5 ' - 

y y&iKlS&.it&itBiKmi*-$-&*> is y 
II). i? o 

• 0 CH, pH6 ^nh 

H,N 

U) 

PH 9.3^ v I , 

h ; n Hi i H iiii + ftts-WAitm >-g - nunnn 

N-e i-p*-**;?^ 

u * V 2 V V *\ i i^A-K.'UX7'^^x - h, X 

* -y t — y trzu*:nb<o&mV(.ifi'Sinz>i>i, 
cnbKmfennti.^. msKitiZ&Jtm*- 

-tr, ^A- = -^* + -y^"--*r, r ^ y 4> = * a x 

4 -Ml 4 t. -*«DNA ICBdU 

(S^f-KftSW dna x h 2 * 0 ffi fiS 95 

fiDNA «(#DNA §311 3' t KntVA-«i 

5' -y^isafcfc'fji-fc dna 

x (■ tt x u y y 7 i y *• £U!S&itft1t 
m tlxfSS-tX, STj'Odna «0 5' - i) y<& 
UVtK& l *?ta(A)%(Bia#(c^*^-g--5-^2> c t 



KX 0 AHA - ATP t KfaUt- *L-C*DNA 
ffiOT. 7' a 1 *AB1(AJH DNA 

v hOfi*an-e«fi^<07'o-3 p «iosfl;2ft 

a. ^gfr£Ovgffi 
^o*^CTK:£-^-c . l - n" - if; 77/ 
'/y-5'-=»^«(*-h H*lfiJ, 2 ' - 
f ^ + 7 7 / y y - 5 ' - H ) y 8 ( 7 h I>i 
SO, DKA d- >; 3- t - , IcJl^-fe^a-^Kia 
S -5 ix re ij ^T-tt-^-v-r-^-rtft'^^ 
^ ji-i077-'V7 • -1 *■ J t> ^ x it 
b«A Ut. MH«f»tt> 'J -7 * Kffl/M 

l^-f h - A'. 0.0 1 6 MJSft^ ^4 ■> 7 A^^tfa 

IS-g-Jiffiffitt PH 7. S "C 1 Ut&fti- h V C A % 

o. 0 2 m y vj» *> y $- a, C kh z po, ; * 

* * mmmmift o. o s m * s> 
&*^ttisse-ift.ht*iKft7- v y 9 Aojsftiici 

0 P n 9. 3 fCSH* L7c 0. 0 5 11 * f h y * a» 

DKA t>ii>D)IA 7"b - 7-<0»«, TlbC^^DNA 

amw^sft ( mmmm ) rc*-w-*i£**j--&K*«n:<g 

1 7 D Sfcftff ^TfcTtflEft- ( » U 7 * * = Tffl'< b 

SJ5E-*" 4 ft: ft tt , t-*^^H ; tSO* 1 " ; i' 
I- * a- *sr - o®!S - ^*r^"A8l f££P7KiS- 

utM Lft:„ * y -* -«Sffi«jSi]«^i-^-C 
LftftTtHSEXId:. 7 T - ■* •> T • * ? 
-■/<u"i> n **<o-n ? b ^^^rnKW-Pt 
t/> bWft:.. « £tt&K®-?X 
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l&^ft^O * - i ? A>T * * * 9 v**f- </n> 
^y^7l7--t!(TdT) tt 7 a ij^ffl-fexh 

urc 0 8-(«-7i;«.^7*)-7iy7f 

/ i/ X - 5 ' - = V ^1 ( AHA - ATP JttiX 
-iJffl-kyfA<A(0->'/-'4'! * a- X H tf» P, fflt 
A Lft:,, 7 1 5 i K pSP S 5ttJ^^'^ 
ffl y y v <0 7" b > # ■ '« -f ^ r 9 b m A L ft: „ 
T S sfcfo&&1tW&* vzty)\\ -y* y ? -y 3 y 

it)'g$*^*/i'7 T ^'( hffifeftlflt'M^-t 
-f - ti' 7^«ii»a ffctS ( » y 7 ;*- 
-TiHI* v 7 7 T ) -eSKig Ltt. 

*mmwK-t*^t • TdTRj5{i««( 2 x )« 

pB 7.1U0.4 = 0. 0 0 2 M X * h 

ni!t!*<; y T-±cJ:r>'5!S**# y - d n a 

0 9*; 7t ft a o t ^ n » * « a & ? ij <o » it % & % «t 

»-t^ft:i6K:«ffl 3ft. -3t:^DNA KCJ^-Ctt 
8.7X10' £ / raol /Jfi^i" J:^ DSA 
KCJ^Ttt 6. 8 x 1 0' i/tiol/SJE-C'/jOC. 
t$mG%Llt$\<OVLlt%tlti.®L& DNA 7-B-ycp 

Sl:*^^^ hA-ttBLM *r^ 4 8 0 OT^-b 

^ ft *t C M-(«7-'^. SLM - 

aminco ^ v a, / y ftt ; ^1!goTfiiJ>li- i 
!>ffi«Lft:. i 0 ffnft;«5K%iF02>ft:toK:, T^- 
B;!! ,, '»Jt^7ti?ttt&X07^- h •stfi&.mtiibfi r> 

R9 2 8 fttt*S#ftf -t Lt - 3 OCfrfiK* 
KtLtt*l«(»i£P-'» 7-yx^c ljf-t*f*II- 

1 7 7 Klfffl<0«fi ) P3«ft i;fflO?f«J«fS^^# 

^t-nt. f<ox7- r<of&m.'<*Aiimm-$ti* 

mg&Sti. -tLTTEO&O ORTEC X ? \y 7 — ■ -i y 
v T - y a * ■ *'S=--A>*®.-OXttm 



3 ft 7£ „ tOt^»-*lltf* 9 3 0 1 7 7- 

* hsJtt *x^ 9 3 0 2 JO«!gS -#XIJt!S, 
*■ J: J>' * ?* a> 8 7 4^7 y-nv-sr-Zf^^- 
%1SA,H^TC. ItHm®* 1 ® <D ? < 7 - K • f H 
>• ( Dynode ohainj <0 7,1 36 <0 fa £E tt EO & 0 

ortec *f>4 7 SfTjfti&ffiKicitit^L 
7C„ 

i!?y^-*^3.-A.(ita-|/y |. • ^ y n 
- K 9 8 2 5 3yt'i-^(tIHI - 4 8 8 4 
•y f. 7 x - * &/|- [^X&m L7C„ = >" f =- - ^ *• 

j;r>M 7 x- *tt«Jtttflett©#*Affllfl-© 
SH3*-C7^ l> >• stiff] * hA-fcftc,ftfcx9 

(C LK. 

SLM tr - * ;* j« 7 |. f f J ^ a -< # K - & 

sworn 2 taPHii*^ Mesne. 7^^ 

2 0°~2 5 Cffi^Sffi-Cftfeft*. XOS^^h 
!) X -7X y -7 - ( stringency ) <V T£ ib l/CIO. * 

^'Jf-K-'/s vttiJflfMKO 5° -J rctt 1 0 

C^nOiaS-C-fltltL^. 7 A / DN A + 

-v 'j t - c h a ■o^satt, tait/o-yof 

tt. UNA fcJ&K EDTA i 

* >) rf-r - (, size oligomer j (C J» * fc, X" * 9 

ZtibtOOiMK Zo~tqk±'*y 9 7 5 7 v K 
t5£ i*N (c 7m Lttni£ 9 - 'M7')f-( -br- 73 

fsjat-ieffl-T-fc-iK^ffitt, t -r ?7j * k 6?i w t 
yp-7-DNA %-*^«jgK-r-^5B i 

tr. CHttSMS-i^KSDMA fe-g-tr 
myx-mm-f & z t K- x *) 3$ Sfte. s^dka 

c *7;tt3i«7K ) ftt i o ^rfiilOTaftsn^,, 
7n -7-ttHSffi^«^ffl#JS£&iT%7ca6lc, 
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-fe -f -y^'tk dna ^-a-t>s<*4S> bd§S7ttt. 5 2 0 
»• ( "DM = 8. 2 nm ) (C £ <f LtZ f - 
S%tOf -f t- 'J 7 7 ■ t;f77^3t+^f 

4 ^S* 7 4 a,* --km LXSS.it Ltc. 7**v* 
A ylX.ftlf±2 nm K&fe-ZtlTz* / ? u / - ? - 
ff*«-e 4 9 0 nm K t?^X fflm 2 -£TZ. U# itf) (O 

m&.t L-cv 7 a-* V -t < ^sfeTtn. r- * ss-mt 

Js-J: O'j^MS^Wtf $g<0 4LLa^!B7Sgr£ t a- - u- 7 (• • 
7 * - * 9 8 3 6 3^e'3--^^C-f y ? 

7 x - * -ess $ -a n rz n t> y * - * y =*■ - a, * « 

L7c u 

^ -5 ^ a 7i fijn o 4 7 - y f a -f - y 3 >• 
ii*JKlCJM^Tfffl -4 7" y ^--f -tf- 

3 y *frO^J6<0-«*i*tt > 4 v 3 ^ 
(Meinkoth ) X If- 9 - A- ( WahlJ , Analytical 
Biochemistry , vol. 138, P. 2S7-284 
( 1 9 8 4 j KEm^Sn-t^*. 

ft <D$t «"fc Htffi T- 4 X" * 6 ■> . « -f 7* y ^ -f -f - 

•y3yoiftjii£a;tt-«:fcai*e»sff. 
Ltf Ltf?- f 7- y -tr- a >-ffiOjfi o 

^ -M - v 3 (Oflfc&IC, '>17?/-(*-v'S 

x o to o * *• i tf & m #i <o u? a « k % a m -t ~< 
<. amoi&mm-kmiiTc. y ^ 

-»-*S69*'J:0'7'o - 7-tt. J; 0 iS^SffiK*-^ 

fO'M7'^'(<--/3y -Ct± 1 U £0 NaCl 7)J 
dna OUAmAmHTIrfTz^^^ 
ttlOOHO NaCl 4>1*7fi"CS 4, -tdft, {sg 

t- y ^-f -tf- a yjsase * -ci»a3*. ^ Ltsf 

fid S % o 7c „ < 7* y ^ -f -« - 3 ^ b^f im <o it 
5tt»«- ( $ 7-o -yjSSC<OKft<r,«-& ) a» 

WW ( r o - 7" DNA t^ttiKPrVsmG ) 

x-* o . «*^c 7 o - 7--fe ^> v h o 3' *«®gfs: 

ft * L , * K 7 o - 7 - -fe ^ ^ v h <0 5 ' M « ® 5* 



-*«dha © 3' -£Wti. 2 IS/xIST'lf j&ft L 
?^^-f K4#DHA «S <D 3 ' t rMV*l(t 

JB-S-^-tt^rctttc. «■« TdT %riSiffl Lc. % 2X 
»tt«»Ei±f <0£JSIC JOT 
dna ^(Cjg-g'-S^-iCifca-S'L-C^/c. 
KO^ffili l 2 jfi&ttOr* * '/f * ! s v 

( dT„ j «o — * * # y -? - , -tti-zti 2 o m 
&&<d# i) ■? * * -yy T s y *• ') 7 * * 
■y 7 i i> y <D - * « * -=e 7fi ij -7 - ( dA„ - dT„ ; . 

ifiasesi-^'-. *-itf»5K Ami i-x 

O' Hae 1 X-fflft * -f > * * * h 7 > 

^.7^5--faite : f-7?^> ^ h *trt> pSP e 5 

C0 7y * i. Y7 7 7 / y V ^ffiffl LT^T^^.. 

RiS^T*?.*^^^-^! 0 nnol fJDNA 
& 3. 3 iH AHA - ATP 7K@*2 5. 5 /«« £ ft-a- 
ilt * x * * ft tt * 7 « « « « ^© « f» ffiffl 

- 7 -y KW9Cm-C*a naos -ity*®.* 
7 a <o X ^/t-i^xsUfcTJ^-i-Kx 0 *St5<o 
aha - atp fl»f>«-at trc. 

I2is-ctt, y -, 

* y y -iizir±-*m 

t . AHA - ATP i#DKA «<03' *JT<t OS 

7f>yyos-lKST<vi(£, t $ yfsL\T> 
Ictt^A*"-^^ ^ 1 0 1 ( T * -9- * v y v ) , 

fi/y7'^i-K 7 A* * V He -t y . V V 

fritfH] )■ a -y y % 4. 7 7 * 'y 7 * - t m&tt-. 
x.jf*ym?°V V - *■ x V m - t 

- k k o * y a ^ -y y -f i ^^tft/y/^yi- 
h tt T -fe h y K . aa*o-^J y 1 0 
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U fr<Osa:^%:^/0K-2Kia ( Speed Vac 

y v ) -e#:j* dna / aha - atp mm. 

cp 0) A H A - A T P . # : D S A « 3 ' 5|t » tt K ° * 
■y^OJfcttft 1 0 : lf*2t, DNA/AHA- 

*tp i«ic, TdTS6S4f«3 o /ii, pym. 

Jf7*/i x 2 0 ui C 7K 1 «« S rc 9 7 >• ifiL iff T 
*7 { v 5 II 0 *n ) , TdT 5 0 0 i-xtf 

*%H]^t7 o diOSlEItft^ftt. :cixE 

m.^m k 3 7 C OTkiS^-C- 18-24 lf#|if) -f v * 

ic _h ae * * # y 1 o ct-jte -a- s * , i*^-c 

15 to aha - atp & bit- fit Lrc. ifcic, ifejKW'fc 

L,t. pH 9.3 O 0. 0 5 M * !? fK®W'«' : Pfti 
-fcyv b - ^«2^-)S» b^ffil L7^o 

* * tx 'j -r - -3C«j» ®.<s<&&* y ^ *■ 

£ 0= p SP 6 5 - * ^ 7" 7 ^ i K flllJSft 7 7 ? > y Y 
ft-k7T7 : 7?xa-25? a -*Y4 r 3 7 4- t& 

ym.9 o y Ktt 4> > f***A7 ? KlfC. -t LT 

7 a- * i/- -fe i"( -j 7 * -y ~r * - \-K-y ? f»x 
-y rK-ttt-VfrfeM LC. o. H**o« 

*B3g«>fc- AHA - AMP DH A -3- 1> 

o. o 5 * a*/3ic«ffc7- h y f 

( pH 9. 3 ) Km^L-f flW b$iT LK a 

AHA - AMP DM A L-C 2 0 2 0 0 

®*»&m<OiiLfc'&>&1tm*\tLS-\\ L-C. COKJE 
%IK4SH»'stS( ; L&rc, &Ett 16-24 
»fl««Wrc. ftE^iflO^ 0 ic, «3tSl«afb- 

* * # V - % 7 < ~ 7~ A ? °^ h^77 

# y ^ - . a-a-ias^- y a-^ t-jiff/? 

^ J Y p s P 6 5 <D ffl ffi 7 7 if / y h tt H A c s » 

-f -K j: t? urc 0 lATtaisliSftfb-Snrc-^EW 
* * # y ^ - . ffi-s-ffljg^-y^T-. n^ffi** 
y - . t- x O' - «R 7" 7 * i V 7 7 if 7 ■/ \- 

orcto^, & it HI «f SSHb dh a iS«ttiS^*S« 



fiti£-C#IS3l£ffl'3-ti7. - 2 0 C "Off K Lfc„ 
±EO 2Itt 3' *a«»ffiOi)iJSct LT, * !> 

— V AHA -ATP 

dna <o 3 ■ *«(c#&n-t * 35 est m t^ssfeffl^ 

ft 5 ft re . 

-<03' *¥MK&iEitcil-r bftr;« jfc»B* 
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gj 3 ' ^atgSSfef t D N A £ 'J Jt- 

$ SS ffl ft # tti * V s^-STi 

; r>v®®. 

iTii 7^*i"te-f>"iy^*i^r*-h 0.7 2 

«.! 1 , N» -xfy7f/->y 0.9 5 

IT,, 1 , N« -xf^Tf/'/y 1.0 
of.! o —jr i y l ij 1 wfcy 

^°)K (-r-^t^i^y V) i.i 

^ci I) y {y-^^y V) 0.9 H 

tV/^A-|. 0.6 2 

fi/y^^x-h 0.B5 

dT„ xd-^^ W 7^.- h L1 

dT,, x'JM^^-fyW^-h 2.6 

1T !0 Xjj-i/^-f V^^T*- h 1.9 



0. 5' ft 
DNA <0— V DNA <O~*0| 

* * * IJ T - , $? X U- 7 7 * \ K DNA I0MIS7 

5/^^5' *jistt 2Xas^X-«S!ft L-rc 

Ilie-C-tt, DNA fB<0*SK 5' ';y«*tRi5 

ttoz:«(iBls*««"=F C 5' y /Mit«ii£» 

Kie^U^Ji*f^-(B.O.F. Chu), 7 
-A- ( 0. M. Wahl J±?Xr>'^-y-v(L. OrgOlJ , 
Nucleic Acids Research , 11(18), 
6513-65 2 9(1983.) K Si «( « 3 ffi K ft C 

tiDNA tfs-tos-^i&T-vxeaft'Sft&.ii* 
n » * -t: & -5 ■> . * v j' is ft d n a it m m t, * * 

^*«a«-»tj x < sen fe^-c^*, s'-dnasr 



If? l X&*i£MK&.W1- 6 t , 

*7 i / 7* n t>) - » a- * i> -J ? y & m ^> -c . 

J'-lfXtf p sP6 5 77^i K <0 - MR 7 

SEI'&itt 5 0 n raol (0 DNA % 5 0 0 «i O 7K 
KiS^U, 0. 5 M if u- ^ i^T * > . 0.2KJ* 
F *■ X r> 0. 2 M 2 - ( N - * A- ils >) J ) 
5 0 0 ull <OIS.SU 
mm ( PH 6. 0 J it *#t4 CiKi D itfljg 

urc c^atEffi-g-^^amx-i 6 -2 4u#fHnt 

if yiSBlKMA 

i) -tt, Sica-S-tofCffift^ r H i 4: 1 

* a- at k tea 4 ■* -caii.*., R cc -to a- 

a(C 1 or -C-jfii- :tltj;5 If «! Lfc„ * 
5 Atti^-s-i^aia^ffl^-c i oc-e. oc 



*#"i-t-H5o — 6 5t: o aft -e-t <o » 7 ^ k 
0. 0 5 is * 7 »&aSffifcjM:J- c t K £ 9 II JR L,rc. 

y t-, iS-g-tas^- y rf^-icj; 

7' 7 A i KMAOMIS77///H1, if^ 

25J7AKIL. * 7 fi?/7£9e<tx b V 7 
tt« c £ CC j: 0 #»3¥ Lr=„ #]©*«»«: 

ttft«i.g:ffi*tf>X-x?- 1/ x xt < x/xis dna 

-r *• - ? s» k macs 75 7 a icifes-g- 3*, fttkmrn 
tst-r^. 2.0 »!i«7y«^';A-e#iKi,t 

1*15 5* t 7" o - 7*«|«ita Lrc, j; 9 M) K . 
i tz ti. n - t K b =p -x ^ ^ x x -f i Ki^f *J 
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/■^7i/fil6D«i 4r ■& tr 0. 0 5 »* 7 f« * « 
«Kpfl9.3 tiBi-f «fP U«7): bO.O 1 M{iii 

Ift ii.t)*4/:iiiK2 0 f& ~ 2 0 0 1§ * 

*a*(can^.tt. SfiuaffTic 1 a- 2 4n#ia] 
/x:ei£Spisjo«e »; ic, 5' - us 7t am 9$ ft dn a & 

i) 3 jil L re „ 5' - $ 76 Hi??* e.i ft * * * i) ■* 

8DSAtt771=7^«' ^771-ICX'j 

**.e 5' -^7tamia(t^n^-*«aDNA. 

B , (. ,-771-(CX9*i L7E. 5' -ftjtBi 
^Sffifb-^jKt*^ # !) ^ - t f: tt 7 7 ^ 5 h-fKUBll 
7 7 x- > x h ct-toft* *> u < WFK 

^BSUrc. 5' - «3tHtSi!aft-*«i dna UTsb 



7A-*^-fc'f X'fy^xT^- h 0.8 9 

7>^l^-fe'f X< Vx^^T*- h 0.9 6 

0 ,7 0 

dA,„ 7-M-lx-Mx-f JTA'yT*— h 1.1 

d(AC;, 7Wi^-t-(^7Wm-h 0.5 9 

d(AC), 7^1^-t^x-f y^-XT4- h 0.9 0 

s ' "*i««S(Ht:* * 1; t - 7' b - 7"*Btt^lfl|i(ra 
4 3 ' * * # >; -» - $1 £ j» Lt , ( — 

^««o a ' - *a s* &se aj. he 3f <o *i o 5 ' - 

5' - *■ J.{ji 3' - * 1/ ^ - -jn&ifrl.V 
7' 7 * i KttflJlS 7 7 x- > x h K. 2 ^fJ^/SISiSS 
ft ffi *ti (ft * 'J 3< x" ix * x V 7" o - 7' Sfi tr. 
#jttO-*«ax-B -7-ttl C«Sxyf = h 

* ^agt^figDHA e> ft 6 c t # x- £ . 



7C»S X xx b h 4r -X X/jfcg^lO ^ X A _h© 5 

o«5H7£%<ii*icsi?jB^%ai£sc:?ij* % o 5 w© 

* 1; tfT-tM Lrc. 4Sfttt2iffls*ot ij 
a-T-fe**. i 5^n 2 2 it2S*o* y 

-flfclr*, te®ttftfio^pJ^%:-g■^-c•^^rc 0 ^ - 
i7-^h7x^7i7 - -*r/jiit;a#«itpn:^ -f r 
y^'fXUrcDMAfeiKttirctoK. ^fflffi m*\ 

ttfinu. dn a 77^-ii 

Kb* VtiiQifi £ < Tti^. cOTjjfc© 

i* ( na:5i?j*tt7t«-a:«a7- b - 7-*iiSfj£ t & 
nfc 4> <on EM < r£i»orc75i, V '! ^--f -t - 

^««-e-trt.fc&ffl-ffc ©K + ^zm £'x$ 

-*«B 7" 7 ^ i KWfiS 7 7 x- >x 
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dA !0 -dT B 
dA 2 „ • dT 20 

* 77*i V I 

* Y\ 



7Jf*\y-f[y 

•fy^^T^-h t- 



i -y^txyyy? 



m<o%it&st 



M-fc. Kd#^^^4 i y (-H0.4 6 
AtV^^i- 1- (-J0.6 0 



Alul ±f X O' Ha a I m#t;{ft1f$n-rc* * * 1 -y y * * * Y 7 S 7 * 7 - 

ZGtr psp 6 5 ( Cm .* = X'>/«Ti>y y , > /»^<^ 



^fS3 4;#It4i. 

^> x h tt <0 3- «<0 3' ^JSt-XO 5'* 

a©W3iC*«&**tr. XI, 2 >Xtf 3tt-* 

- 7-^a^K*S^ LKtaK*li £ , sft 5 Eg (C 
IB 5 attiflK^- -1 7" 'J *--f X Lr=7-n -70(S 

1 2 aiftOf i t ^ 7 rV ^ x i * y f « 

H^-t & x -j ec, tp*<o«*-xo: = fi#m 7° - 

Tcil&*-Mt}i- a =P?S<OHt-j:i>'=ft»tl 7"n -7 

-611 



3 tf. r^fcm KIM 

i OWffllttt. » 5 EIOM»ttjW7«- ^tt. IN 
HaCl *• x t>' 0. 0 2 N ^a»ij>i4'(,/15« 
( ph 7. 5 )T^diia KW^^^-taSiSL 

0. l j05'-7**i/Ht'( y - dA„ 
*>x U dT,, - ^**B-rff{y-3' u. 

*»JS-t 4 c t K x 0 fare. * K:fcj^:;Slc^^Jrcasr:^ 
%a/£c9*:*fr^5i!'<;^>7^:^e>^C. V - 7 
y - 4A„ ^- S6 <0 ^ ?t 'fer |b] — ® K -e ^ Lfc„ 5' 
- 7 .n- * m -r >- - dA„ b<Or- f 

*«Ef-f WBJir^ h L7c„ 

/n-7-4»aL-C»7 = - i; y 7fb t §, 

« A ft a # warns nt«3t«-^!gaK<0!ftii»#afe £ 



US 5 0fC*^<SS)!fiSc«-««a^ffltt, UNA - 

If-^i-gti. « 6 eaHBK*:#IKM7B 

2 6 o nufiOiti*>^-<oR*«t. vm%* 
7 7 7 (c j: -p-c^ Lt ^ i. S6 0FCSt7=- 

t I K $ f& o rc % "J "C- $> £ ,, I'S'ORttaWfl 

a. 7° - yoae*/" - ^ofttowfiiffic x o 
-a-<oi«i>^;Max-ft o. i 3 5 a» btt o. i.-8 2 1 -e 
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r. t n d n a o ft 7): 1 7 1; ? a -m - V 3 V 

3*i4„ S3tt#'Myj!' Kt£ IC 515 -f 5 'M 7' 

'j * k 1; -» - a$*>iO'" 7' 5 ^ 

J KSU&R7 7 >T > y \ <0%1f&&.<D 

- o-'j/ix Lrc 7 o - ynm^Km-r & 'M 
7 y ^ -f x [^Tza-orc 7 o - yo'fg^oittt 4. 1 

S4(1'M 7"'J^" •) X LtftSiT'o - /'Kfit 
i'M^'Jf^ Ltt**orc«'(* 7 o - 7" Oft ft 




0.6 7 
2.8 , 1 3.5 



7A'ji-i-'-M 
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m 3 *■ £ U-m. 4 K fc-^T, &%<0'£itK" 4 7 

- 3 y %Xi&M ( i&ft 1 0 fjf t rwHt^.-ttfet.Jb ) 
una «#-££i 

n-c^fc. sin* y * - <nq--®tfkKK. jl-o 

-c fls p, ft. rc: 7 ° -7fcisKrp-Cflte>ft.rc 

tr. b«7o - 7<0«a/£lltS 1 ViVS 2 1C 
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« CC * 6 X •> K (Si it S n. rz 7 a - y a» c, gg : ^ 4 a 

o fl? 3t K 3f * ft f t # *fe D 4 8t # © « m «o ffi # 
%n<-f. 7**J*!» - ( roratar Jii^*^- 

ffi^ "t 4 ^ sSi H , -t O fiK K Offlg o i# K llii O $ ft 

'& O iffl-g-Httt 7 A- * U -fe < y/^**B-f i X 
10 1. 77 l Ji>//^**n-^iyl01 1 
7x>*\s-k4y/x.7-;TTSV<'* 7 * * V -t 



m&tWKfc^XfiSb Lft^n < ^d^ffi Steffi* 
Lft^¥&fc*^M««a-&-£tt 7^* ix-tt^ 

^uyy^y^- - I- Sr X (}■ 7 a, * \s -te -i v / 7 ? 

y ^ y t? * % , 
rc£;L^< oA-ci^lSffl-8-^^7*^^^ -ffl 

-C * 2> *l^tt'M7'iJf^-^3yO« 



^ ^ ^ ® etiuc ; "5 5 ^ t* « ft * at u-c H 
£ j# W 1 it tt Si 69 * 2 ft * K t ^ t S3 L ffl: it 

% 3 *- X £>• fk 4 <0 f - * H 4 TiS S* D N A (C 
% ^ffi* ii SO CC 5 £ t O'&i&'&K 

l8fiSUT^6 0 7^^-i^-fe-(i'^:3'^jZsK:*0E. 
5fi/y7^i - h *s 5 ' * m *C * 4 * JS W O ^ 

iAf**4ftf. -J7**f*'(/2)i5^is 



7' 7 ^ i KDNA t) -C'/i < *4= * y ^ - * K 3- 

*{"bS*KI»f6 L-Cfr 9 . 3' -asattT? y-N + i' 
* t * / 7r y y y ') y n - \^xm^S tib 
5 ' - & * t v y y 7 i y >) y » - * ft L, 

ffl U rc„ c f ■? y *f f * - 'y a xffin 5 ' - 

7 A- f -fe -f y -dA,, £■ .C J> dT, 5 

- i y - 3 ' * * * y ^ - % g- tr r p - 7' K# 
IS 7 0%&J«i 3 ft re i^. c £ -C-tt 7'° - 7- 1 as 

fftDNA 0|StR7)Sitt^5 iXE. 7-n - 7-<0fflaett 
0.1 /■M(CS». (SJS«IH!'"4'()0.5 

wesjtTt. r « - T'wtww dna , 

*> J: tFi M C p h 7. 5 X- 1. 0 « 85 ft 7- h y f j* 

trxvo. oi-o, 0 2m — ifi&tfe y * y ? a 

fcJS Lte» 7 BIO ^ 5 7 «0 t- ^lif*?). 

5' - 7 <s "fe -f ^ -4A„ / dT,, 

* yi - h - 3' * ic o i^-c Sfc Kzr< Urc '"1 7* y 

cS^KSg-S-fci dna 4 7" y ^-f -if- ■> 3 y&m 
<0&L£*&.mT%±X'&KlLOTc. Li'La^b, 

7i i/->„ 

IK 9 ~- i 212^7 - * tt«ii53i««J5.#)«fi:*c> 
•£/!«fl£<0 3 0<Q&T£%m& USA t *zKtp-eza 
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* ; ti^Lt'MT y <\ m 

- y a y®m%fflM I, re. £ O SSflfc % 7K !§• f 6 5 
Ctrl 5 #M/M!fc Lt> ditti 7° -7' dna © 
%'k.tzT ~ -f t* y if'-f -tr- 3 y^trorc. ft ft 

7* y f f - a x % ;@ c s-tt re 

S7Btt7^* i/Hs'I >• •"! / ?■* i/7 h 

( 7 * ■* •( x J t«»(t LTz-f** yrfy 

y y * * * i) 7 - t i y ^ * * p - ^ y ^ A ,t. 

b y K ( J*** o - jf i y j -CfflfcfK 
f**-yfi v y * * >K y t - ( * * l 2 

SiSK© l o -' 7" n - 7k 

TlAi,. ^T^iSmtt 3 0 0 nm<OTtx*;"¥- 
Lr^ a 

f!| 5 2 0 nm <r> ffitft f (0 ^ - f 'Alt^&K. . I 2 
fii^ft «0 f*t'/7f f >- fr X O" 7 s * * f f « 

y - »asflt*ftfc x o £ft -r 

; i>. 

7" y ^ f -tr- y a y ic j»s to L^«WX-S)C5rc 0 

2 SMtt 7 'Si!*®. BHA t7A-d"7T 

-•7DNA x-*crc 0 ift*m»iif 7Kfi*(fi-e 6 ifiai 
»n u -tv&m&t X-nms-trZi fc^X-KPr 
* 2 Z<&mm-£®.ffiWLX-*ftK%i1R\sX* pH 
7. 5 (Cfrl^-C-ttl-en i 0 0 H t 1 0 mM«*#« 
Naci frxtf !) Agt^^^rc:. tOI 

«tcaax-oif 7tx-<^ h*4*K*nc5nte 

ifisBlfcrn^ h L7t«?t«fiE7-'- ^tt. iEU 

^SfiDNA ( dA„ : dT, 0 ; 4f Hi LC«^(C, 
-y 3 X*»ifc^^-. ®WDNA «Ktt»7£2,^^ 

^ Lri a *S(ift'P(Ct--*n?)^^-^:«B7 - o-7' 

7" «" — 7* J -C-$>OTC. ft 1. 2 a M (0 d A,„ : dT !0 

C i «m (OfitCjifi^ X'± DrcftTtSEft 



(ftftlftDNA ( i'v'Sfj&RDNA t 7 A -ST DN A j % 
ffi3t«KlKf-«, ^WO^fflffift DNA tfi 
- 7-«S|3J*<0-M y U ^ -tl- 3 >■ 

®^ 7" n - 7®gt-cm&tr3^ 1 7 >) n y a 
/fe'ff^cilciOISLc. 5 0 0 p«. so 

pM 5 pM&SO^StcLA!,, . dT{o 

bnr.iT - if i o issue*-*-, c n e> © s< » -e 

tt . ro-^t^WDNA i * PH 7. 5<01 00 
m u NaCl frXffl 0 n U ij y « » i] J> 5; 
«««f-C!tt* LTC. iK^X-SKPr* 8 0 C t 1 0 

t'iT^tc. citu 3 * 

OT'frOrc. «jtfflCttltt2 0C tSKfilCdHT 

SIJfiS»*01*ffl(C X 9 ^« DBA *>t>W«0-3|C 

( ?4 ^ay '/y(|)-7.^yy , 7 b > /> • ^ * 
x ^tt ) KftA LT, C<D77*i KfcXlttBF'J 

K DBA *X US U f)/^ 

i K DBA 4T 2 ^a<0*iia»aS Alu I J^Xtf^ 

6 0 0 8t36#f ( UNA fit J!#ffK iiji X-<0*S 
lffi<D#J 3 7 «0 — SB* 7" y * i V 1 OIC 

OS e> L.rc. -t«^-*i»oiilbJitt 4A t , : 
dT,„ 7-p - r*ffill(t-r % t 6 Lrdi4-#0 
S ' - frXCf 3' - 'MMtltmvc x 0 tSSSttW Lrc 

* * -» 4 -V ^ * * * h 7 >-.* 7 ^ 7 --tfjtft + tt 
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fssjn. * L,-c«jt»fiE3Cft'o^r*^tt x o 

V»««»ftH£-cai;j=. <&^7u - 7 &8Z C 5 
pm 7« -7- ; fc«JH:j-%ttg©«*tt. MS- 
fC 1*3,6 2 0 pMS««2K„ tlxfe©* 

s» h Lfc«0X- l «<«SfiX-*C3Ti. Cixtt 

2 0 fmou 0«69DHA (CUS Lr:, IWftffilC 

xiBSA *m 7 r i; ^ -l tf- f 3 >-tt Ltt Ltf 10 
*i SffiioSftiiSeffl LXfit>#.Z>. \nm<o®1k 

KCHtH: 2 0 0 amole -^£#5 1 0 Qfe<Di&\i£<D 

nam* t, re E>t-e*6 •> . c o*s*-en 5 P u 7 
b - ***«ft«fb*ja«««*#4 
««|b) WHt*4ot. ask©* s sph 

7-n -^iKSriti^iT^^ttM^fttt 
H. J**-ttttt, 15^2} 7 1 X©Jfctt 1 L,S» 

ok., summon ^/jc/fmi ositc* 

COW»)ll«%#«ftt%r:toK:. -fftKHSi 
1x6 £ i: 7 7 * i KpSP 6 -5 d> b & *tt © I* 

^1 vx*x<.* h 7 y *7 3-7 

- *iaef%^tf« ^<oas^*«jfiifpap b 5 7 
? ^ « ^Ksiticfeic. p 3 rcaeaoai 1 o 

7-d -7-tt 2. 7 pMOgir?^ « KK5fJf5^-6 
»Etff« UX^rc ( 1 0 0 

pM; a TXftO/B-ytfXOttli&DNA tt»»* 

Sftpjc l 2 Giants. K^c Naci tij/sjijd 

AtOjfe^iaflirfc-tlX-^lX 1 U frltf 1 0 .Bit 

a#MX-ae«* Urz„ mi 1 cave 7 a 3/ h trcr - ^ 
Ht 1. 5 ^Pdifrxo 5»dia)t?»is«ftK7** ^-t 



ttt. «Jt t = *^«KW^I» 3 0 amole K ffi £ 

ft,*.-? 7 7 7 ^ y y 7 *> * \s -fc 1 
lit J: 0 4.:*:$ d-orc 

W<DMM®.8LlfCW-TZ> 7* - ^O^^-JfcH Oc 
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1 2 m*-$-p&m.-t % t . fti 0 oig&tfieji^ 

i ! pH ?. 5<01mMEDTA SfiCf 1 0 m M h V .* 
^triKfllifflt 7 0 0 Mi cpf7 A DNA ( + f ij 7 

-dka ; 1 4 ne, t ift^-snrc. £ <o jg « fc » j» 
* i$ «f K 1 z#Blif|, -t <o & S 3 tc " h * ^ " 

i Lt*LK~*«7'o -7'DSA fcSD,*.. 
Naci / 1) ^Cffilfi&fFffi 7 0 0 fli(t;<!)|gt4 

an*.. 4 21: (/°-yioMs*fisxn5cft^ 
MS J IC«fi Urc„ 7 a-*- dn a . at {fc* h 1; !> 

hi o/ig/if, 1 n-iCf 0.0 1 ufjor:, 
*tt'&Kttfl&<0 5&«£tt&fc*:ffi£t-a*j;iS be. 

«*(ttt«Wffl^^^ h n -f v ? 7 x- 



i-^v'i'tswfct-tritiftrco^-cafi 2 larc 7*n 

* h Urco M Jffl *■ X0= fit fcffiS-f %C k 

Kio-c, KWittl-caeiftT?)-" ^5 9 y KB 

1 2 H<Or - * j£**fl3-ffl<0x- 7 CWM® 
ftffi fc-^tf a IKffliS Ln. to»«ttKfliSt 

#&tt««rt«ftw#aE-?-£eS£ft dna coMtcgy 
«fl. 4ftttOTffl>tt:&t<&v>«i&flKK4 put 

£ COM BE t 4 0 amoie OSM KStf^d 5 
Btt&Kfcl$l«<!: LXre«:T% C <i <0 2 

if - * «o n ft * hj k r * « m ^ to yj 4a * r 

« jfc3EIH<o*J*Jffl;tt& 1 2 Sg»c>f<-fst.4«jco^-c 



. x * * b - j / , x jj- y y , x I) hoy 

^ f y 

Srtbil t Mat LT*«tJ£n:ifln e>n*„ *7tatt 

WW7JJ7-0 -7-t*s-g-fitiffircc>^-css-s-U7ct t, 

^sS/K^tt^PS L-Cffc^363t»J-4 Kttft-^ift^fiK 



o ft fig #tta? 2 ffiffi7* -y±<Dft^ 

«•§•, Stott 7 o - 7£ U tflKXHl 

£ <r>&o>%ifitWm-$-h fib *> . 

# B1 $ SS ft 7- ° - 7*tt'< ? ? ? 7 <? -y KS* 

% flsijRR-t 6 » fc B#fei # x mm s 
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